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TECHNICAL FIELD 

The present invention relates to a fastening system and more particularly to a 
fastening system for a vehicle. 

BACKGROUND OF THE INVENTION 

Pickup vehicles are commonly used to facilitate transportation of cargo items 
from one location to another. While pickup vehicles are available in many sizes and 
configurations, a typical pickup vehicle includes a vehicle bed having a cargo 
carrying floor that can support cargo, such as lumber, rocks, groceries and/or other 
items. Because a conventional vehicle bed is exposed to harsh conditions, 
conventional vehicle beds are typically provided with a vehicle bed liner for attaching 
to the vehicle bed. The vehicle bed liner helps prevent damage to the vehicle bed that 
might otherwise occur from environmental elements and/or cargo being hauled in the 
vehicle bed. Conventional vehicle bed liners may be fastened or retained to the 
vehicle bed with conventional fastening arrangements. Not only is there a need for 
fastening systems for attaching liners, but there is a broader need for fastening 
systems to attach a vehicle bed floor at a fastening location of the vehicle. Still 
further, there is a need for fastening systems that can have a wide variety of 
applications including but not limited to the vehicular industry. 

SUMMARY OF THE INVENTION 

Accordingly, it is an aspect of the present invention to provide an improved 
fastening system to enhance the fastening characteristics between an object (e.g., a 
vehicle bed floor) and a support structure (e.g., a support structure of a vehicle). 
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To achieve the foregoing and other aspects, and in accordance with the 
purposes of the present invention defined herein, a fastening system is provided 
comprising an object including a securement structure for mounting at a fastening 
location with a fastener. The securement structure includes an extension element 
adapted to be compressed by a fastener. The fastening system further comprises a 
compression reinforcement device mounted with respect to the securement structure. 
The compression reinforcement device includes a lower creep rate than a creep rate of 
the securement structure and further includes a first end and an opposed second end. 
A portion of the securement structure extends above the first end of the compression 
reinforcement device. The extension element is adapted to be compressed by a 
fastener such that the portion of the securement structure is positioned substantially 
level with the first end and wherein the compression reinforcement device and the 
securement structure both receive compressive force from a fastener. 

To achieve further and other aspects, and in accordance with the purposes of 
the present invention defined herein, a vehicle bed element is provided for mounting 
at a fastening location of a vehicle with a fastener. The vehicle bed element 
comprises a securement structure including an aperture and an extension element 
adapted to be compressed by a fastener. The vehicle bed element further comprises 
an annular collar including a lower creep rate than a creep rate of the securement 
structure. The annular collar includes a first and second end, a body portion, and a 
foot located at the second end and extending radially away from the body portion. 
The annular collar is mounted within the aperture such that the body portion is 
concentric with the aperture. A surface of the securement structure abuts against a 
surface of the foot, and the extension element includes a distal end that extends above 
the first end of the annular collar. The extension element is adapted to be compressed 
by a fastener such that the distal end of the extension element is positioned 
substantially level with the first end of the annular collar while the annular collar and 
the securement structure both receive a compressive force. 

Additional aspects of the invention will be set forth in part in the description 
that follows, and in part will become apparent to those skilled in the art upon 



examination of the following or may be learned with the practice of the invention. 
The aspects of the invention may be realized and attained by means of the 
instrumentalities and combinations particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 While the specification concludes with claims particularly pointing out and 

distinctly claiming the present invention, it is believed that the same will be better 
understood from the following description taken in conjunction with the 
accompanying drawings in which: 

FIG. 1 is a front perspective view of a pickup vehicle having a vehicle bed 
10 floor in accordance with one exemplary embodiment of the present invention wherein 
certain contours of the vehicle bed floor and closure member being removed for 
clarity; 

FIG. 2 is a top plan view generally depicting the pickup vehicle of FIG. 1; 

FIG. 3 is a top plan view depicting the pickup vehicle of FIG. 2 with certain 
1 5 components removed to expose an exemplary underlying support structure; 

FIG. 4 is a top rear perspective view depicting selected components of the 
vehicle bed floor of FIG. 2 with the closure member in the opened position wherein 
certain contours of the vehicle bed floor and closure member being removed for 
clarity; 

20 FIG. 5 is a partial bottom perspective view depicting selected components of 

the vehicle bed floor of FIG. 4; 

FIG. 6 is a partial cross-sectional view, along line 6-6 in FIG. 2, of a fastening 
section in accordance with one exemplary embodiment of the present invention; 

FIG. 7 is a partial cross-sectional view, along line 7-7 in FIG. 2, of a fastening 
25 section in accordance with another exemplary embodiment of the present invention; 
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FIG. 8 is illustrates the exemplary embodiment of the fastening section of FIG. 
7 prior to its fastening at a fastening location; 

FIG. 9 illustrates the exemplary embodiment of the fastening section of FIG. 7 
just prior to compression of an extension element with a fastener; 

5 FIG. 10 illustrates the exemplary embodiment of the fastening section of FIG. 

7 after compression of the extension element with the fastener; 

FIG. 11 illustrates a partial cross-sectional view of a fastening section in 
accordance with still another exemplary embodiment of the present invention; 

FIG. 12 illustrates the exemplary embodiment of the fastening section of FIG. 
10 1 1 just prior to compression of an extension element with a fastener; 

FIG. 13 illustrates the exemplary embodiment of the fastening section of FIG. 
1 1 after compression of the extension element with the fastener; 

FIG. 14 illustrates a partial cross-sectional view of a fastening section in 
accordance with still another exemplary embodiment of the present invention; 

15 FIG. 15 illustrates the exemplary embodiment of the fastening section of FIG. 

14 just prior to compression of an extension element with a fastener; 

FIG. 16 illustrates the exemplary embodiment of the fastening section of FIG. 
14 after compression of the extension element with the fastener; 

FIG. 17A illustrates a top view taken along line 17A-17A of the fastening 
20 section of FIG. 8; 

FIG. 17B illustrates a top view of an alternative embodiment taken along line 
17A-17A of FIG. 8; 

FIG. 18A illustrates an enlarged view depicting a portion of the fastening 
section of FIG. 8; 
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FIG. 18B illustrates an alternative exemplary embodiment of an extension 
element in accordance with the present invention; 

FIG. 18C illustrates another exemplary embodiment of an extension element 
in accordance with the present invention; 

5 FIG. 18D illustrates still another exemplary embodiment of an extension 

element in accordance with the present invention; and 

FIG. 18E illustrates yet another exemplary embodiment of an extension 
element in accordance with the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

10 Although the fastening systems of the present invention are not limited to 

vehicular applications, the concepts of the present invention will be discussed in detail 
with respect to mounting a vehicle bed floor at a fastening location of a vehicle as 
shown in FIGS. 1-1 8E, wherein like numbers indicate the same or corresponding 
elements throughout the views. 

15 One exemplary vehicle 20 that incorporates the fastening system is best 

illustrated in FIGS. 1-3. The exemplary vehicle 20 includes a cab portion 22 and a 
vehicle bed portion 24 that is configured to hold cargo. The vehicle bed portion 24 
can further include one or more inner bed elements that substantially define the 
primary cargo carrying compartment of the pickup vehicle bed. As shown in FIG. 2, 

20 for example, the vehicle bed portion 24 can include a tailgate element 40, a headboard 
element 42, a left side element 34, a right side element 36, a closure member 30 for 
covering an access opening, and a vehicle bed floor 26. The bed floor 26 can include 
a first support surface 28, and the closure member 30 can include a second support 
surface 32. As shown FIG. 2, the first support surface 28 and the second support 

25 surface 32 can substantially provide the cargo carrying floor of the vehicle bed 
portion 24, and can accordingly directly support cargo. Both the vehicle bed floor 26 
and the closure member 30 are shown in FIG. 2 to include raised contours 26a and 
30a. Although such contours can provide rigidity and/or texture to a cargo-carrying 
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floor, it should be understood that an exemplary vehicle bed floor and/or closure 
member might not include any such contours (e.g., as shown in FIGS. 1 and 4). 
Although not specifically depicted herein, exemplary embodiments of the present 
invention may be used to mount elements of a truck bed without access openings or 
5 closure members. 

Elements of the vehicle bed portion 24 can be formed from any number of 
materials, as for example, steel, aluminum, plastic, fiberglass, composites, and/or a 
combination thereof. In one exemplary embodiment, the inner bed elements can 
include a plurality of plastic panels. For example, each of the vehicle bed floor 26, 
10 the left side element 34, the right side element 36, the headboard element 42, the 
tailgate element 40 and the closure member 30 can comprise a separate SMC (Sheet 
Molded Compound) plastic panel. 

FIGS. 4 and 5 depict an exemplary vehicle bed element comprising a vehicle 
bed floor 26. The closure member 30 can be opened to reveal an access opening 
15 leading to both a first chamber 74 and a second chamber 78. As shown, the first 
chamber 74 can be substantially defined by a first shell 76 and the second chamber 78 
can be at least partially defined by a second shell 80. 

The vehicle bed floor 26 may be mounted to a support structure 71 of a 
vehicle 20, as best shown in FIG. 3 for example. The support structure 71 may 

20 comprise one or more first fastening locations 70 and/or one or more second fastening 
locations 110 to assist in mounting the vehicle bed floor 26 to the support structure 
71. Second fastening locations 110 may be used at locations with limited surface area 
available for mounting. A combination of fastening locations 70 and 110 may be 
particularly useful in applications where there are various support structural 

25 specifications that include different surface areas available as fastening locations. 
Although not particularly identified and/or depicted, the support structure 71 may 
further comprise one or more similar fastening locations to facilitate attachment with 
the tailgate element 40, headboard element 42, left side element 34 and/or right side 
element 36. The support structure 71, including the fastening locations 70 and 110 

30 can comprise nonmetallic or metallic materials such as steel, aluminum, or the like. 
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In still further embodiments, the support structure 71 might be a unibody structure or 
integral with a vehicle frame. 

In applications where there is a larger surface area available for mounting, the 
fastening system may include a securement structure 44 for mounting the vehicle 
5 floor bed 26 at the first fastening location 70, as best shown in FIGS. 2, 4 and 6 for 
example. The securement structure 44 functions to provide a mounting location for 
the vehicle bed floor 26. As shown, the securement structure 44 is integral and 
formed as part of the vehicle bed floor 26. Although not shown, the securement 
structure may be separate from the floor for mounting thereto. 

10 The securement structure 44 and elements related thereto, function to improve 

the fastening characteristics between the vehicle floor bed 26 and the first fastening 
location 70 of the support structure 71. As shown in FIG. 6, a mounting structure 52 
can be fastened with respect to the securement structure 44 and functions to facilitate 
secure attachment between the vehicle floor bed 26 and the first fastening location 70. 

15 For example, as best shown in FIGS. 5 and 6, one or more mounting structures 52 can 
be fastened to the underside of the bed floor 26 with an adhesive layer 58. In addition 
or alternatively, the mounting structures 52 might be molded to the bed floor 26 
and/or fastened to the underside of the bed floor with welds, bolts, or other fastening 
techniques, for example. The mounting structure 52 can be fabricated from a material 

20 that has a lower creep rate than the creep rate of the securement structure 44. Creep 
rate is the tendency of a material to flow and lose resilience under elevated 
temperature and/or pressure conditions. A material with a sufficiently low creep rate 
at a fastening location may be desirable since the low creep rate property of the 
material will prevent loosening of the fastener over time that would otherwise occur if 

25 the material began to creep under compression by the fastener. While a wide variety 
of materials may be used, low creep rate material for exemplary mounting structures 
can comprise non-metallic or metallic materials such as steel, aluminum or the like. 

In exemplary embodiments, the mounting structures 52 can take the form of 
reinforcement members to increase the structural integrity of the element. For 
30 example, as shown in FIGS. 5 and 6, the mounting structures 52 comprise cross 
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braces fastened with respect to a surface of the securement structure 44. Each cross 
brace may be arranged such that it extends across a lower surface of the vehicle bed 
floor 26. Forming the reinforcement members as a cross braces can function to 
increase the rigidity of a support panel, thereby deterring panel flexing when the panel 
5 is supporting a load. 

In particular examples, the mounting structures are configured to provide a 
mounting function and a reinforcement function. For example, as shown in FIGS. 5 
and 6, the mounting structure 52 can take the form of a cross brace that acts to 
reinforce the panel while also providing a mounting structure. FIG. 6 illustrates one 

10 exemplary embodiment of a fastening system in accordance with the present 
invention. As shown, the mounting structure 52 may be fastened with respect to the 
securement structure 44, for example, by an adhesive layer 58. In the illustrated 
embodiment, lateral tabs 52a are mounted to a surface of the securement structure and 
a surface of a countersunk portion 45 of the securement structure 44 is also attached 

15 to a mounting portion 52b of the mounting structure 52. Providing the securement 
structure 44 with a countersunk portion 45 is not necessary to carry out the concepts 
of the present invention. A countersunk portion 45, however, may be desirable to 
hide the surfaces of the fastener from the support surface of the vehicle bed floor 26. 
Moreover, the countersunk portion 45 may be particularly desirable when connecting 

20 to a cross brace portion. As shown in FIG. 6, the mounting portion 52 comprises a 
cross brace that has a general C-shaped cross section 53 with lateral tabs 52a 
extending from the cross sectional portion 53. Providing the cross beam with a 
general C-shaped cross section increases the bending interia of the cross beam, 
thereby maximizing its effectiveness as a reinforcement structure for the vehicle bed 

25 floor 26. The countersunk portion 45 therefore effectively cooperates with the cross 
beam by extending down into a cavity 53a defined by the general C-shaped cross 
section 53 for connection to the mounting portion 52b of the mounting structure 52. 

While the mounting structure 52 is shown attached to the securement structure 
at two locations (i.e., the lateral tabs 52a and the mounting portion 52b), it is 
30 understood that the mounting location can be located only at the lateral tabs 52a or 
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only at the mounting portion 52b. Hence, although not shown, there may be adhesive 
located at only one or more of the lateral tabs or only the mounting portion. Still 
further, the mounting structure 52 may be fastened with respect to the securement 
structure without actually being fastened to the securement structure 44. That is, the 
5 mounting structure 52 may be fastened to the vehicle bed floor 26 at a location other 
than at or adjacent to the securement structure 44. 

In exemplary embodiments, a bearing surface 54 of the mounting structure 52 
and a bearing surface 46 of the securement structure 44 face generally in a first 
direction (e.g., generally toward a cavity 47 defined by the countersunk portion 45). 

10 As shown, the bearing surface 54 surrounds a mounting structure aperture 56 while 
the bearing surface 46 surrounds a structure aperture 48. As shown, the securement 
structure aperture 48 is larger than the mounting structure aperture 56 such that the 
bearing surface 54 is exposed to the cavity 47. In one particular embodiment, as 
shown, the bearing surface 54 is exposed to the cavity 47 by providing the mounting 

15 structure aperture 56 with a diameter (e.g., circular diameter) that is smaller than a 
diameter (e.g., circular diameter) of the securement structure aperture 48. In the 
illustrated exemplary embodiment, the mounting structure aperture 56 is 
concentrically aligned with the securement structure aperture 48. 

The fastening system further includes a bearing member 60 with a first portion 
20 62 and a second portion 64. As further shown in FIG. 6, the first portion 62 includes 
a surface 62a adapted to engage the bearing surface 46 of the securement structure 44. 
The second portion 64 also includes a surface 64a adapted to engage the bearing 
surface 54 of the mounting structure 52. The surfaces 62a, 64a can comprise planar 
surfaces and might each extend along distinct imaginary planes that are offset and 
25 parallel to one another. As further shown, the first portion 62 may optionally include 
a resilient, e.g., rubber, washer 63 to enhance the fastening function. As shown, the 
surface 62a of the first portion 62 is offset from the surface 64a of the second portion 
64 so that the surfaces 62a, 64a may simultaneously engage the bearing surfaces 46, 
54, respectively, when the bearing member 60 is compressed during the fastening 
30 process. In particular, the second portion 64 may include a diameter that is smaller 
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than the diameter of the securement structure aperture 48 and larger than the diameter 
of the mounting structure aperture 56. The bearing member 60 may therefore be 
biased, for example by a fastener 68, such that the bearing surfaces 46, 54 may both 
simultaneously receive compressive force from the respective first and second 
5 surfaces 62a, 64a of the bearing member 60. While the bearing member 60 is 
disclosed in the figures as including a dual shouldered washer member, in exemplary 
embodiments, the bearing member 60 can further comprise at least part of a fastener 
68. For example, the bearing member 60 can be included as part of a bolt 68a 
wherein the dual shoulders are located at the head portion of the bolt 68a. 

Each of the embodiments illustrated and described throughout the application 
include fasteners that are exemplified as a bolt and nut arrangement. It is understood 
that fasteners described herein may alternatively comprise a wide variety of fastener 
types known in the industry that are capable of performing a tightening function. For 
example, the fasteners may comprise a bolt that can be mounted in a threaded aperture 
integrally formed with the support structure 71. The fastener may further comprise 
non-threaded fasteners, snap fasteners, or other fasteners that can perform a tightening 
function. 

As shown in FIG. 6, an exemplary fastening connection between the vehicle 
bed floor 26 and the first fastening location 70 can be provided by first positioning the 
20 mounting structure aperture 56 and the securement structure aperture 48 such that 
they are substantially aligned with an aperture 72 defined at the first fastening 
location 70. Next, the bearing member 60 is placed with respect to the securement 
structure 44 such that a surface 62a of the first portion 62 rests against or is positioned 
adjacent to the bearing surface 46 of the securement structure 44 and the surface 64a 
25 of the second portion 64 rests against or is positioned adjacent the bearing surface 54 
of the mounting structure 52. A bolt 68a is then inserted through an aperture 66 
defined in the bearing member 60, the securement structure aperture 48, the mounting 
structure aperture 56 and the first fastening location aperture 72. A nut 68b is then 
engaged with the bolt 68a and torqued down until the bearing member 60 is 
30 sufficiently biased against the securement structure 44 and the mounting structure 52. 

10 
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An optional cap 50 may then be inserted in the cavity 47 to cover the mounting 
structures. 

The fastening system described above is useful in that a dual engagement 
connection is provided that independently provides a fastening function and together 
provides a useful enhanced fastening function to ensure proper connection throughout 
the life of the fastening arrangement. For example, the second portion 64 is biased 
against the mounting structure 52 that is adhered to the vehicle bed floor 26 for 
indirect and independent fastening of the vehicle bed floor 26 to the first fastening 
location 70 while the first portion 62 is also biased against the securement structure 44 
to provide a further direct and independent fastening of the vehicle bed floor 26 to the 
first fastening location 70. The dual fastening function also accommodates for 
weaknesses that would occur if attempting to use only one of the fastening functions 
described above. For example, providing only the first portion 62 of the bearing 
member 60 would require increased torquing of the fastener 68 to maintain the 
desired torque level with the fastener 68. Such increased torquing may likely lead to 
creep in the securement structure 44 to the point where the fastener 68 may lose the 
desired torque level, thereby leading to loosening of the fastener 68 that will 
eventually cause failure of the fastening function. On the other hand, only providing 
the second portion 64 of the bearing member 60 would increase the likelihood of 
failure due to a probable disconnection between the mounting structure 52 and the 
vehicle bed floor 26. As the fastener 68 would be indirectly fastened to the 
securement structure 44, vibrational energy from the vehicle bed floor 26 would 
necessarily transmit through the potentially fragile adhesive layer 58. If the adhesive 
layer 58 fails, then the securement structure 44 and the rest of the vehicle bed floor 26 
would lose its connection to the first fastening location 70. Providing a dual fastening 
system minimizes these potential failures to enhance the fastening characteristics and 
reliability of the fastening conneciton. The first portion 62 provides a direct fastening 
engagement with the securement structure 44. Moreover, creep problems are avoided 
as a portion of the force from the torqued fastener 68 is absorbed by the mounting 
structure 52. Still further, even if creep does occur, the first portion 62 will still rest 
on top of the bearing surface 46 to discourage relative movement between securement 
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structure 44 and the mounting structure 52, for example due to vibration, that might 
accelerate structural failure of the adhesive layer 58 connecting the mounting 
structure 52 to the securement structure 44. 

Turning now to FIGS. 7-18E, further exemplary embodiments of fastening 
5 systems are disclosed that are particularly useful at locations where there is limited 
surface area available for mounting. For example, with respect to FIG. 3, such 
fastening systems may be used in cooperation with second fastening locations 110 
that contain a limited amount of area available for mounting. 

With respect to FIGS. 7-10, a fastening system includes a vehicle bed floor 26 

10 with a securement structure 90 for mounting to a second fastening location 110 with a 
fastener 104, such as a bolt 104a and nut 104b combination. The securement structure 
90 includes at least one extension element 92a adapted to be compressed by a fastener 
104. The securement structure 90 further includes a compression reinforcement 
device 94 mounted with respect to the securement structure 90. In various exemplary 

15 embodiments, the compression reinforcement device 94 may be fixedly mounted to 
the securement structure 90 or slidably mounted to the securement structure 90. 
Exemplary embodiments illustrated in FIGS. 7-13 might have compression 
reinforcement devices that are fixedly mounted with respect to the securement 
structure while the exemplary embodiments illustrated in FIGS. 14-16 might have 

20 compression reinforcement devices that are slidably mounted with respect to the 
securement structure. In one example, the compression reinforcement device 94 may 
be fixedly mounted to the securement structure 90 by being press fit within a cavity or 
aperture of the securement structure 90. The compression reinforcement device 94 
may also be fixedly mounted to the securement structure 90 with adhesive, welding, 

25 mechanical connection or the like. 

The compression reinforcement device 94 is fabricated from a material having 
a lower creep rate than the securement structure 90. As stated above, a material with 
a sufficiently low creep rate at a fastening location may be desirable since the low 
creep rate property of the material will prevent loosening of the fastener over time that 
30 would otherwise occur if the material began to creep under compression by the 
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fastener. While a wide variety of materials may be used, low creep rate material for 
exemplary mounting structures can comprise non-metallic or metallic materials such 
as steel, aluminum or the like. Moreover, the compression reinforcement device 94 
may comprise a wide variety of shapes. In one particular example, the compression 
5 reinforcement device 94 comprises an annular collar as best shown in FIGS. 7-16. 

The compression reinforcement device 94 can include a first end 100 and an 
opposed second end 102. In one exemplary embodiment, at least a portion of the 
securement structure 90 extends above the first end 100 of the compression 
reinforcement device 94. For example, as shown in FIG. 8, the portion of the 
securement structure 90 that extends above the first end 100 comprises a distal end 
93a of the extension element 92a. The distal end 93a of the extension element 92a 
extends above the first end 100 prior to its use in performing a fastening function. As 
best illustrated in FIG. 1 8 A, prior to being compressed during a fastening function, 
the distal end 93 a can extend a distance Hi above a base portion 92 of the securement 
structure 90 and a distance H 2 above the first end 100 of the compression 
reinforcement device 94. Although Hi is disclosed as having a greater height than H 2 
in the figures, it is contemplated that Hi might be substantially equal to H 2 in further 
exemplary embodiments. 

Extension elements in accordance with exemplary embodiments of the present 
20 invention may comprise various structural properties and be arranged in various 
configurations. As shown in FIG. 18A, the extension element may have a width W 
that may be selected depending on the particular application. The particular width 
and height of the extension element can be selected to permit the extension element to 
receive adequate pressure from the fastener, and can be further selected to reduce 
25 creep complications associated with fastening materials having sufficiently high creep 
rates. FIGS. 18B-18E depict exemplary embodiments of extension element profiles 
that may be used with the concepts of the present invention. In addition or 
alternatively, it is understood that, although not shown, a wide variety of additional 
extension element profiles may be incorporated with the concepts of the present 
30 invention. FIG. 18B illustrates a securement structure 590 including an extension 
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element 592a with a relatively narrow width profile when compared to the extension 
element 92a illustrated in FIG. 18 A. FIG. 18C illustrates another securement 
structure 690 including an extension element 692a having a profile with blunted end 
portion. Still further, FIG. 18D discloses a securement structure 790 with an 
extension element 792a having a pointed, triangulated profile. FIG. 18E depicts yet 
another a securement structure 890 with an extension element 892a having a crescent- 
shaped profile. 

As shown throughout the exemplary embodiments, the one or more extension 
elements are illustrated as being disposed adjacent either the first end or the second 
end of the compression reinforcement device. It is also understood that one or more 
extension elements can be disposed adjacent both the first and second end of the 
compression reinforcement device. 

Each of the various extension elements in accordance with the present 
invention may be disposed in various configurations about the compression 
reinforcement device. For example, as shown in FIG. 17A, each of the extension 
elements in accordance with the exemplary embodiments illustrated in FIGS. 18A- 
18E may comprise an extension element in the form of an annular extension element 
disposed concentrically with respect to the compression reinforcement device. 
Although not shown, the extension element may comprise a plurality of extension 
elements in the form of offset annular extension elements disposed concentrically 
around the compression reinforcement device. Still further, as shown in the 
securement structure 490 of FIG. 17B, each of the extension elements in accordance 
with the exemplary embodiments illustrated in FIGS. 18A-18E may comprise a 
plurality of extension elements 492a disposed radially about the compression 
reinforcement device 494. While FIG. 17B discloses the extension elements 492a 
being equally radially spaced about the compression reinforcement device 492 and 
disposed about an imaginary circle that is concentric with the compression 
reinforcement device 492, alternative embodiments may comprise non equal radial 
spacing and/or non concentric disposition of the extension elements. 
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Turning back to the exemplary embodiments illustrated in FIGS. 7-10, the 
compression reinforcement device 94 can include a foot 98 to distribute bearing stress 
about an aperture 1 12 at the second fastening location 110. The foot is also effective 
to trap portions of the securement structure 90 as it is compressed by the fastener 104. 
5 As previously mentioned, the compression reinforcement device 94 can take the form 
of an annular collar. In further exemplary embodiments, the annular collar includes a 
body portion 96 (e.g., as shown in FIG. 8) that is concentric with an aperture defined 
by the securement structure. As shown in FIG. 8, for example, the foot 98 can extend 
radially away from the body portion. More particularly, the foot 98 is shown to 
10 extend radially away from the body portion at the second end 102 of the annular 
collar. 

As shown in FIG. 9, when assembling the securement structure 90 and 
compression reinforcement device 94 to the second fastening location 110, the 
securement structure 90 and compression reinforcement device 94 are first placed 

15 adjacent the second fastening location 110. Next, a bearing member 106, if provided 
separately from the fastener 104, is positioned such that it abuts the distal end 93a of 
the extension element 92a. Next, a fastener 104, such as a bolt 104a, is inserted 
through the aperture of the bearing member 106, the aperture of the compression 
reinforcement device 94 and an aperture 1 12 defined by the second fastening location 

20 110. A nut 104b is then attached to the threaded end of the bolt 104a. As shown in 
FIG. 10, the nut 104b is then tightened such that the extension element 92a is 
compressed by the fastener 104 such that the distal end 93a of the extension element 
92a is positioned substantially level with the first end 100 of the compression 
reinforcement device 94 and wherein the compression reinforcement device 94 and 

25 the securement structure 90 both receive compressive force from the fastener 104. 

With the compressive load distributed between the compression reinforcement 
device 94 and the securement structure 90, the fastening arrangement can be 
optimized. Compression of the securement structure 90 discourages relative 
movement between the compressive reinforcement device 94 and the securement 
30 structure 90, thereby preventing unwanted vibrational acoustic noise and potential 
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failure of the fixed mounting of the compression reinforcement device 94 with respect 
to the securement structure 90. Still further, distribution of force to the compression 
reinforcement device 94 can facilitate the maintenance of a desired compression force 
by the fastener 104 due to the sufficiently low creep rate of the compression 
5 reinforcement device material. 

As shown in the exemplary embodiments, a bearing member 106, such as a 
washer, can be provided to facilitate compression of the extension element 92a by the 
fastener 104. While the exemplary embodiments illustrate the fastener 104 
compressing the extension element indirectly through the bearing member 106, each 
10 of the exemplary embodiments of the present invention (e.g., see FIGS. 7-16) may be 
used in applications where the fastener 104 includes the bearing member 106. For 
example, in each of the embodiments discussed herein, the bearing member 106 can 
be formed integrally with the end of the bolt such that the fastener directly compresses 
the extension element. 

1 5 Another exemplary embodiment of the present invention is illustrated in FIGS. 

11-13 wherein a compression reinforcement device 294 is mounted with respect to a 
securement structure 290. The embodiment of FIGS. 11-13 is similar to the 
embodiment of FIGS. 7-10 except that the compression reinforcement device 294 
does not include a foot extending radially from the body portion 296. As shown, the 

20 compression reinforcement device 294 comprises an annular collar with a 
substantially constant outer diameter between its first end 200 and the second end 
202. Providing the compression reinforcement device 294 without a foot may be 
desirable to reduce manufacturing costs and may be particularly useful in applications 
where the fastener is not exerting a high compression force and/or where the second 

25 fastening location 110 has a substantial structural integrity that would avoid punching 
failure due to excessive bearing stresses. 

As shown in FIG. 12, when assembling the securement structure 290 and the 
compression reinforcement device 294 at the second fastening location 110, the 
securement structure 290 and compression reinforcement device 294 are first placed 
30 adjacent the second fastening location 110. Next, a bearing member 106, if provided 
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separately from the fastener 104, is positioned such that it abuts the distal end 293a of 
the extension element 292a. Next a fastener 104, such as a bolt 104a, is inserted 
through the aperture of the bearing member 106, the aperture of the compression 
reinforcement device 294 and the aperture 112 defined at the second fastening 
5 location 110. A nut 104b is then attached to the threaded end of the bolt 104a. As 
shown in FIG. 13, the nut 104b is then tightened such that the extension element 292a 
is compressed by the fastener 104 such that the distal end 293a of the extension 
element 292a is positioned substantially level with the first end 200 of the 
compression reinforcement device 294 and wherein the compression reinforcement 
10 device 294 and the securement structure 290 both receive compressive force from the 
fastener 104. 

FIGS. 14-16 illustrate still another embodiment of the present invention. This 
embodiment is similar to the embodiment illustrated in FIGS. 7-10 except that the 
securement structure 390 is slidably mounted with respect to the compression 
15 reinforcement device 394. Moreover, an extension element 392b is positioned such 
that a distal end 392c of the extension element 392b is adapted to abut a surface of a 
foot 398 while a portion 392a of the securement structure 390 extends above the first 
end 300 of the compression reinforcement device 394. 

As shown in FIG. 15, when assembling the securement structure 390 and the 
20 compression reinforcement device 394 at the second fastening location 110, the 
securement structure 390 and compression reinforcement device 394 are first placed 
adjacent the second fastening location 1 10. Next, a bearing member 106, if provided 
separately from the fastener 104, is positioned such that it abuts the portion 392a of 
the securement structure 390 that extends above the first end 300 of the compression 
25 reinforcement device 394. Next a fastener 104, such as a bolt 104a, is inserted 
through the aperture of the bearing member 106, the compression reinforcement 
device 394 and the aperture 112 defined at the second fastening location 110. A nut 
104b is then attached to the threaded end of the bolt 104a. As shown in FIG. 16, the 
nut 104b is then tightened such that the extension element 392b is compressed by the 
30 fastener 104 such that the portion 392a of the securement structure 390 is positioned 
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substantially level with the first end 300 of the compression reinforcement device 394 
and the distal end 392c of the extension element 392b is compressed against the 
surface of the foot 398. As shown in FIG. 16, once the fastener 104 is tightened, the 
compression reinforcement device 394 and the securement structure 390 both receive 
5 compressive force from the fastener 104. 

While the concepts of the present invention have been described with respect 
to an element for a vehicle comprising a vehicle bed floor 26, the inventive concepts 
of the present invention may be applied to additional elements within a vehicle. 
Although not limited to panel elements, exemplary further elements for a vehicle can 
comprise sound absorption panels, structural panels, support panels, protective panels 
for covering mechanical and/or electrical components, aesthetic panels, or the like. It 
is also contemplated that the vehicle bed elements may comprise a headboard element 
42, tailgate element 40, side element 34, 36 or the like. In even further applications, 
fastening systems in accordance with the concepts of the present invention may be 
applied to various mounting systems and arrangements and are not limited to 
vehicular applications. For example, fastening systems in accordance with the present 
invention may be incorporated in the building construction industry, manufacturing 
industry (e.g., machine manufacture), transportation industry, material handling 
industry or other applications. 

20 Throughout the application, the fastening system has been discussed in 

association with an object that is an integral part of an element for a vehicle. 
However, it is understood that the object can simply comprise a mounting device 
capable of use in a wide variety of alternative applications. For example, an object in 
the form of a mounting device may comprise a bracket or intermediate bracket that 

25 attaches to a further object (e.g., a vehicle element) for mounting the further object to 
a support structure. For example, after attachment of such a mounting device to the 
vehicle element, the vehicle element may be mounted with respect to the support 
structure as discussed more fully above. Providing an object as a mounting device 
may simplify the production process by allowing the compression reinforcement 

30 device to be inserted with respect to a smaller piece (e.g., as part of a smaller 
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mounting device rather than a vehicle element) and may also allow one or more 
standard mounting devices to be formed including the securement structure where the 
mounting device can be attached to a wide variety of elements at a later time. For 
example, when providing the object as a mounting device, an inventory of mounting 
devices may be accumulated for later use. During assembly, these mounting devices 
may then be selected for attachment to a desired vehicle element (e.g., tailgate 
element, headboard element, side element, vehicle floor bed, etc.). Once the 
mounting device is attached to the vehicle element, the vehicle element may then be 
installed at the desired location. 

Providing an object as a mounting device for later attachment to a further 
object (e.g., vehicle element) may also be beneficial to allow for customization of the 
fastening arrangements for the further object. For example, a first mounting device 
may be provided with many of the features of FIG. 6 discussed above for mounting at 
locations that have adequate surface areas available for mounting while a second 
mounting device may be provided with a combination of features described with 
respect to FIGS. 7-18E above for mounting at locations with limited surface areas 
available for mounting. One or more first and/or second mounting devices may 
therefore be selected for mounting the vehicle element. For example, a plurality of 
first and second mounting devices may be selected and fastened at appropriate 
locations to a vehicle element in a pattern that will permit the vehicle element to be 
mounted to a unique support structure arrangement having fastening locations with 
different available surface areas for mounting. 

The foregoing description of exemplary embodiments and examples of the 
invention has been presented for purposes of illustration and description. It is not 
intended to be exhaustive or limit the invention to the forms described. Numerous 
modifications are possible in light of the above teachings. Some of those 
modifications have been discussed, and others will be understood by those skilled in 
the art. The embodiments were chosen and described in order to best illustrate the 
principles of the invention and various embodiments as are suited to the particular use 
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contemplated. It is hereby intended that the scope of the invention be defined by the 
claims appended hereto. 



20 



